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Abstract 
The assessment of the students in KKKL3054 Microelectronic includes PBL (20%), quizzes (10%), midterm exam (20%), 
tutorial (10%), and final exam (40%). In this paper, we discuss the performance of the students' achievement in the final 
examination. By using the Rasch model, the students' performance based on the difficulty level of each question, can be assessed.
Each question is mapped to the number of students who are able to answer the question correctly. Results from the 17 students 
assessed, answering 15 questions of the final examination, showed that the distribution of the ability of each student answering
questions from different levels of difficulty are fairly distributed. Findings from this evaluation can help us improve the course 
content as well as the course outcomes. We can conclude that by using the Rasch model, the ability of each student answering the
final exam questions can be evaluated. 
© 2011 Published by Elsevier Ltd. Selection and/or peer reviewed under responsibility of the UKM Teaching and Learning 
Congress 2011. 
Keywords:Microelectronic students (KKKL3054); student’s achievement; Rasch Model; question from different difficulty level 
1. Introduction 
Rasch offers a new paradigm in education longitudinal research. It is a probabilistic model that offers a better 
method of measurement construct hence a scale. Rasch gives the maximum likelihood estimate (MLE) of an event 
outcome. Rasch read the pattern of an event thus predictive in nature which ability resolves the problem of missing 
data. Hence, more accurate. furthermore, the Rasch model in its original form Rasch (Rasch, 1960), which was 
limited to dichotomous items, is arguably too restrictive for practical testing purposes. Thus, researchers should 
focus on extended Rasch models. 
There are several of the advantages of doing a Rasch analysis; (a) the results are easy to read and clearer to 
understand (b) a parameter estimate (personal profile) for each of the individuals from the data (c) comparisons 
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between individuals become independent of the instrument used (d) comparisons between the stimuli (items) 
become independent of the sample of individuals.
2. Methodology 
Of course, nowadays the Rasch model can be interpreted as a special case of generalized linear models 
(McCullagh & Nelder, 1989); within traditional Rasch model research, Kelderman (1984) was the first who used 
this fact deliberately for a class of model tests. For instance De Boeck and Wilson (2004) or Raudenbush and Bryk 
(2002) for details on how the Rasch model can be formulated as a generalized linear model for binary data with one 
observation per cell and a logit link function. Among all the assumptions and properties of the Rasch model, the one 
most frequently referred to is that item difficulty parameters are statistically independent of the person ability 
parameters, or in other words that specific objectivity is given if the Rasch model holds (Klaus D. Kubinger, 2009). 
As a consequence – used in particular by Andersen’s LRT – item parameter estimations do not, for instance, depend 
on which sub-sample of a given population of testees is taken into account.  
3. Rasch Model Analysis 
The final examination of the KL3045 Microelectronics consists of 15 questions which were distributed 
into two sections: Section A and Section B. Using the Rasch Model analysis, the difficulty level of each 
question can be evaluated in parallel with the ability of each student to answer each question.  A total of 
17 students sat for the KL3054 Microelectronics final examination. The Rasch Model analysis statistics is 
divided into two categories. The first category is the summary statistics of the 17 measured students 
(person) while the second category is the summary statistics of the 15 measured questions (item). Table 1 
and Table 2 depict both the summary statistics of each category. 
Table 1. Summary statistics 
Table 1 indicates the summary statistic of 17 measured students who sat for the KL3054 session 2010/2011 final 
examination. The person raw score "test" reliability shows the value of 0.82. Referring to the Rating Scale 
Instrument Quality Criteria (Fisher, 2007), this value which falls between 0.81-0.90 in the quality criteria indicates 
that the performance of the students in this class is fairly good.  
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Table 2. Summary statistics of measured item 
.. 
Table 2 represents the summary statistics of all 15 questions from the final examination. The purpose of this 
statistic is to observe whether the questions given are fairly difficult or too easy. The highlighted box shows the 
mean square root of the score analyses. Positive values show that the students performance based on the difficulty of 
the questions are acceptable. On the other hand, negative values will indicate that the students are having problems 
answering the question. The reliability of the exam questions is found to be 0.87 which falls in the “good” category. 
Figure 1. Item map 
-
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Figure 1 shows the Item map obtained from the Rasch Model analysis. The “x” mark on the left hand side 
represents each student of the class which comes to a total to 17 students. The right side represents each questions 
from the final examination listed from the question with the highest level of difficulty to the lowest level of 
difficulty. At level -1, there is one “x” which indicates that there is only 1 student who was unable to answer all 
questions correctly. The highest “x” indicates that there is one student who was able to answer all of the questions 
excellently. 
Figure 2. Category probabilities: modes 
Figure 2 shows the categories probability. From this figure, it shows that every question has been measured 
accordingly in parallel with the Bloom Taxonomy. Based on figure, the students are divided into a good or a poor 
student as can be referred to the person separation in Table 1 was 2.18. This is a normal scenario among engineering 
students who can answer and cannot answer the questions. This type of response is known as dichotomous of 1 and 
5 only. The rest is partially submerged. 
Table 3. Person misfit 
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Table 3 shows there are two fit statistics – infit and outfit.  Outfit statistics are more sensitive to extreme scores.  
High infit statistics, therefore, are a little more problematic than high outfit statistics.   
From the table above, it indicates the capability of each student answering the final examination questions, 
divided into their gender. On the right column, F09 depicts a female student who shows the least performance in 
terms of answering all the questions. M10 represents a male student who shows the best performance in the class. In 
analyzing Rasch data, users typically are concerned when the mean square (MNSQ) fit statistics exceed 1.5.  The 
higher the statistic, the more questionable the information.  
4. Conclusion 
The Rasch Model performs thorough analyses on the performance of the students answering the final 
examination questions. These analyses can help us observe the ability of each student answering each question. In 
addition, the difficulty level of each question designed can be evaluated and continuously improved for future 
examinations. We can conclude that by using the Rasch model, the ability of each student answering the final exam 
questions can be evaluated. Each person has a general ability in the measured dimension as well as strengths and 
weaknesses. 
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